Introduction
Viral hepatitis infections caused by the hepatitis B virus (HBV) and hepatitis C virus (HCV) affect the liver primarily. While people exposed to HBV in adulthood generally recover spontaneously and acquire natural immunity, it sometimes causes chronic infection and, in rare cases, acute liver failure with a high risk of death. On the other hand, HCV infections generally become chronic. While serologic evidence is present in approximately onethird of the world's population for previous contact with HBV, it is estimated that the prevalence of HCV is 2% to 3% (1) .
Approximately 35,000,000 people (12% of the world population) work in the healthcare field (2) . Healthcare workers (HCWs), namely doctors, nurses, paramedics, and laboratory employees, are at risk of viral agents transmitted by blood (HBV, HCV, human immunodeficiency virus (HIV)) (2, 3) . The risk of HBV, HCV, and HIV transmission after injury by a contaminated injector is 23%-37%, 1.8%, and 0.3%, respectively (4) . It is estimated that approximately 66,000 HBV, 16,000 HCV, and 1000 HIV infections are observed every year in HCWs due to these injuries (5) .
The major method of reducing the vocational risk is the prevention of risky contact. In this respect, full compliance with infection control programs and universal precautions, safe device usage, appropriate medical waste management, and appropriate performance of postexposure prophylaxis are measures that may be taken (6) . HCWs' knowledge about reporting risky contacts and obtaining infection control team consultation, awareness of the need for treatment and follow-up, and ability to access these amenities are important factors for the timely initiation of appropriate postexposure prophylaxis. Additionally, it is proposed to encourage the vaccination of HCWs and recommended to certify the status of immunization when offering a job (3, 6) .
The immunization rates of HCWs against HBV range between 12.8% (Kenya) and 77% (New Zealand and Australia) due to the development level of the countries in question (5, 7) . This rate is 75% in the United States (8) . Although the vaccination rate in Turkey varies by facility, it ranges from 41.3% to 75.7% (3) .
Studies investigating the HBV and HCV seroprevalence and HBV immunity status of HCWs are generally performed in secondary and tertiary hospitals. In the English literature, we have not encountered any studies investigating HBV and HCV seroprevalences and immunity status by HBV vaccination of ambulance attendants. To our best knowledge, this study aims to reveal the HBV and HCV seroprevalence and the immunization status against HBV of ambulance attendants for the first time.
Materials and methods
This study is a sectional epidemiological study involving 216 ambulance attendants from Sakarya Province in Turkey, which has a total of 314 ambulance attendants. Ambulance attendants whose hepatitis B and C serology had been investigated under the scope of employee safety from May 2012 to December 2012 were included in the study. Data were obtained by the retrospective review of personnel files.
A questionnaire form containing demographic data such as age and sex and questions about his/her duty, vaccination status, and education level was given to the study's participants (Table 1) . Answers given in the form and hepatitis B and C serological profiles (hepatitis B surface antigen (HBsAg), hepatitis B surface antibodies (anti-HBs), hepatitis B core immunoglobulin G antibodies (anti-HBcIgG), and hepatitis C virus antibodies (anti-HCV) included in personnel files were recorded in an MSExcel file.
Samples with a result of >10 IU/mL for anti-HBs and titers of >1 IU/mL for HBsAg, anti-HBcIgG, and anti-HCV were accepted as positive. A person with positive HBsAg and anti-HBcIgG test results was considered to be a carrier, people with only positive anti-HBs test results were considered to be vaccinated, people with positive anti-HBs and anti-HBcIgG test results were considered to have had the infection previously and to have naturally acquired immunity, and people with no positive test for HBV were considered to be both not in contact with HBV and not vaccinated. The anti-HCV-positive people were considered to be infected with HCV, and anti-HCVnegative people were considered to be uninfected with HCV. 
Statistical analysis

Results
The data of 216 ambulance attendants were included in the study. The average age of the workers was 29.4 years (min: 18, max: 54) and the majority were females (63.9%). Drivers had the highest mean age among them. While the drivers' mean age was 42.7 years, the mean age of other personnel was 26.3 years (P < 0.01). The majority of attendants were emergency medical technicians (EMTs) (69.4%), 18.5% were drivers, 8.3% were paramedics, 1.9% were administrative officials, and 1.9% were doctors.
Positive HBsAg was detected in 3 (1.4%) individuals. While 2 of these worked as drivers, 1 was an EMT. AntiHBs was found as positive in 147 studied individuals (68%). While the highest positive anti-HBs rate was detected in paramedics (77.7%), the lowest positive anti-HBs rate was in drivers (30%) (P < 0.05). While 7 positive anti-HBs results in drivers (17.5%) were due to naturally acquired immunity, 5 of these (12.5%) were due to immunization by vaccine. When all personnel were considered, it was detected that a total of 19 (8.8%) had naturally acquired immunity (Table 1) . Naturally acquired immunity was higher among drivers compared to other personnel (P = 0.04). Anti-HCV was found to be negative in all personnel. HBsAg, anti-HBs, and anti-HCV serology of Sakarya Province ambulance attendants and their responses to the question as to whether they had been previously vaccinated for hepatitis B or not are presented in Table 2 .
The mean duration of employment in the Sakarya Province ambulance service was 5.22 years. While the positive anti-HBs rate was 100% in the workers aged less than 20, it was 30% to 35% in workers aged more than 40 years. Thirty-nine individuals (18.1%) had been employed in this work for ≤1 years, 44 (20.4%) for 2-4 years, 108 (50%) for 5-9 years, and 25 (11.6%) for ≥10 years. While naturally acquired immunity was detected in 5.1% of the attendants working in this job for ≤1 year, this rate was 16% in those working for ≥10 years (Table 3) .
When the educational status of personnel was examined according to the number of years of education, it was observed that the drivers were the group with the least education received. While the mean duration of the education received by drivers was 9.42 years, the mean duration of the education received by other personnel was 12.38 years (P < 0.001). The mean numbers of years of education received by all personnel are shown in the Figure. While 107 personnel (49.5%) replied to the question "Were you vaccinated for hepatitis B before?" with "Yes", 74 (34.2%) responded with "No". Only 95 personnel answered the question "How many years ago were you vaccinated for hepatitis B?" The personnel that declared that they had been vaccinated by the hepatitis B vaccine were vaccinated, on average, 5.69 years ago.
HBsAg and anti-HBs was found positive in 3 and 26 (12 naturally immune, 14 immune by vaccine) personnel, who stated that they were not vaccinated for hepatitis B, retrospectively. Seven personnel who stated that they were not vaccinated for hepatitis B and who had natural immunity were EMTs, and 5 were drivers. Out of 14 personnel who were found to be only anti-HBs-positive in their serological assays, although they had stated that they were not vaccinated before, 1 was a driver, 1 was an administrative official, and the other 12 were EMTs. While anti-HBs was detected as negative in 15 personnel (14.2%) who stated that they were vaccinated for hepatitis B previously, naturally acquired immunity was detected in 6 individuals. One of these individuals with naturally acquired immunity was a driver and 5 of them were EMTs.
Discussion
The most remarkable finding of our study was that while the immunization rate against HBV was low in the HCWs with lower educational levels (drivers) compared to other healthcare personnel, their naturally acquired immunity was high. In short, the frequency of contact with HBV was inversely proportional with the duration of education received by the HCWs.
Higher naturally acquired HBV immunity in drivers may be primarily due to their being older than other personnel. While the mean age of drivers was 42.7 years, the mean age of other personnel was 26.3 years (P < 0.01). In a study conducted in Italy, similar to our study, naturally acquired immunity was found to be 1.36% in people aged less than 30 years, 7.32% in the age group of 31-50, and 21.39% in people aged more than 50 years (9) .
Another factor affecting the high naturally acquired immunity rate in drivers is the duration of working in the job. As the duration of work increases, the naturally acquired HBV immunity rate also increases (10) . While in our study drivers had been employed for 9.39 ± 6.10 years, the duration of employment of other personnel in the job was 4.08 ± 2.37 years (P < 0.001).
Being in a younger age group, being female, having a high educational level, having had 2 or more doctor appointments in the last year, and being a healthcare employee are independent factors associated with a high rate of immunization by vaccine (11) . The rate of immunization against HBV was found to be much lower in drivers (12.5%) compared to other personnel. We think that the most important reason for this is the level of education received. Among the groups investigated, drivers were the group with the lowest level of education. While drivers had an average educational duration of 9.42 ± 2.54 years, other personnel had received education for an average of 12.38 ± 1.13 years (P < 0.001). If in-service training on occupational health risks is given to all HCWs, awareness of occupational risks is increased. Thus, they will be more aware of measures to be taken to protect both themselves and their patients.
Moreover, the drivers' higher mean age compared to other personnel and sex, all of them being male, were other factors in their low rates of immunization by vaccine. In our opinion, whether the education received was healthcare education or not is also an important factor in the low immunization rate. When educational status is taken into account, only drivers among the ambulance service officials had received no healthcare education in their educational history, with other employees having started their professions by receiving healthcare education. Like us, Bodenheimer et al. (12) indicated that the rate of immunization by HBV vaccine was high in healthcare workers who know that the vaccine is safe and efficient, who are aware of the danger of hepatitis B, and who feel vulnerable to postinfection disease or death as compared to other personnel. Additionally, a misleading feeling of confidence, arising from less patient contact required by their duties as compared to other personnel, may have caused the low rate of immunization by vaccine in drivers. In one study it was found that infection risk perception is an independent factor associated with immunization by vaccine (13) .
In our study, anti-HBs positivity was found to be 68%. Isolated anti-HBs-positivity, or in other words presence of positive protective antibodies due to vaccine, was detected in 128 (59.3%) cases. This rate is less than the results found in other studies conducted in recent years on HCWs in Turkey. In 2010 and 2011, Uludağ Altun et al. (14) found the rate of vaccinated personnel as 86.9%, and Baysal et al. (15) found it as 67.9%. Our rate of immunization by vaccine is also lower than the rates reported in other European countries. It was reported that the rates of immunization by vaccine of HCWs in European countries ranged from 85% to 93%. This rate was found to be 84.9% in Belgium, 85.3% in Italy in 2006, 87.5% in Poland, 88% in Spain, and 93% in the United Kingdom (16) (17) (18) . We think that the low number of personnel immunized by vaccine in our study is related to the personnel group studied. Studies investigating the immunity status of HCWs are generally conducted in secondary and tertiary hospitals, but our study was conducted with ambulance service attendants. In secondary and tertiary hospitals, there are personnel who work on infection control committees, who know the significance of immunization, and who provide continuous training on the subject, and there are personnel such as infectious disease and clinical microbiology specialists and infection control nurses available. Continuous training and serology screenings are performed in specific periods to increase the awareness of immunization by vaccine in personnel working in secondary and tertiary hospitals. On the other hand, training regarding immunization by vaccine for personnel working in first-line response and for Sakarya Province ambulance service attendants is not as frequently performed as it is for second-and thirdline staff. Moreover, the absence of role models who can increase the immunization awareness among Sakarya Province ambulance service attendants, such as infectious disease and clinical microbiology specialists or infection control nurses, may have caused the low number of personnel vaccinated. In another study, it was found that the presence of a colleague immunized by the HBV vaccine at the same work place was a factor affecting vaccination in healthcare personnel (14) . Positive HBsAg rates in healthcare workers vary by country. This rate varies by HBsAg seroprevalence and development level of the country in question. In developing countries, 40%-65% of HBV infections in HCWs were attributable to percutaneous occupational exposure. By contrast, in developed countries, the attributable fraction for HBV was less than 10%, largely because of extensive immunization and the efficient performance of postexposure prophylaxis (19) . In our study, the positive HBsAg rate was found to be 1.4%. This rate was found to be 1% in India, 2.4% in Korea, and 0% in Japan (20) (21) (22) .
Contrary to expectations, anti-HCV prevalence in HCWs is at the same level or lower compared to the general public. Increasing awareness, application of universal protection measures, and young age may be considered as reasons for low positive anti-HCV in HCWs. While in Turkey the anti-HCV-positivity rate is estimated at 1% to 2% in the general population, no anti-HCV-positivity was detected in our study (1) .
Negative anti-HBs was found in 14.2% of personnel, who stated that they were vaccinated for HBV previously. One of the reasons for not detecting sufficient protective antibodies even after being vaccinated for HBV may be related to the protective success of the vaccine. The protectiveness of recombinant HBV vaccines is over 95%; however, it was found to be 90%-95% in healthcare workers (23) . Furthermore, vaccine failure increases in people aged above 40, men, smokers, and those suffering from obesity and immune deficiencies. Moreover, the high anti-HBs titer at baseline may decrease over time. Thus, in one study, while the positive anti-HBs rate was found to be 57.9% 1 to 5 years after the last vaccine dose, it was found to be 39.02% in those for whom more than 5 years had passed (24) .
In conclusion, the positive anti-HBs rate is lower in Sakarya Province ambulance service attendants compared to other HCWs. One of the significant factors affecting the immunity rate is education. Regular and continuous training should be provided to HCWs on account of their being in a group with a high risk for diseases transmitted by blood and the significance of being vaccinated by recombinant HBV vaccines. HBV serology of all HCWs should be determined and recorded, and those with no immunity should be vaccinated.
